The study protocol and data files are available from the FigShare database (DOI [10.6084/m9.figshare.3581403](http://dx.doi.org/10.6084/m9.figshare.3581403)).

Introduction {#sec005}
============

Children who experience adversities during early development are likely to have poorer mental health later in life than those who were raised in supportive environments \[[@pone.0164790.ref001]--[@pone.0164790.ref003]\]. Early life stressors such as abuse, extreme poverty, family violence, and related adverse experiences affect children's brain and behavioral functioning and may disrupt the child's stress regulatory system \[[@pone.0164790.ref003],[@pone.0164790.ref004]\]. Although the link between Adverse Childhood Experiences (ACEs) and child psychopathology is well documented, most studies focused on types of adversities experienced by children in developed countries. Most of the world's youth, however, reside in developing nations and limited data are available for additional types of adversity faced by these children \[[@pone.0164790.ref005]\]. The UN's Sustainable Development Goals (SDGs) included mental health (Target 3.4) in the 2030 agenda and elevated the importance of preventing and promoting mental well-being to a global priority \[[@pone.0164790.ref006]\]. To achieve this goal and guide the development of mental health policies and interventions, it is crucial to understand the life stressors undermining children's emotional well-being. Few studies, however, have investigated the childhood stressors and risk factors contributing to child mental health outcomes in Sub-Saharan Africa; very few have investigated them in Francophone West African countries such as Burkina Faso \[[@pone.0164790.ref002],[@pone.0164790.ref007]--[@pone.0164790.ref009]\].

Child Mental Health in Sub-Saharan Africa {#sec006}
-----------------------------------------

Adults in Sub-Saharan Africa show an elevated prevalence of depression and posttraumatic stress disorder (PTSD) compared to Western countries \[[@pone.0164790.ref008]\]. Research on the etiology of these disorders, which often originate in childhood, and on the contribution of adverse early childhood experiences is limited \[[@pone.0164790.ref008],[@pone.0164790.ref010]\]. A systematic review from six African countries (Ethiopia, Kenya, Nigeria, Uganda, Democratic Republic of Congo/DRC, and South Africa) reports a wide range of prevalence rates (2.7--27.0%) for child psychopathology \[[@pone.0164790.ref008]\]. Significant heterogeneity in the prevalence estimates of common mental health disorders is often attributed to methodological factors (sample representativeness, sample frame, the use of diagnostic interview and definition of functional impairment) and it is unclear whether there are systematic differences in overall prevalence rates among different geographic areas \[[@pone.0164790.ref011]\]. Nevertheless, most studies in the Sub-Saharan region of Africa were conducted primarily in predominantly English-speaking or East African countries and may not be generalizable to Francophone West African countries with different historic, social and cultural characteristics \[[@pone.0164790.ref008]\]. Mostly, West Africa underwent French colonization and has had a more significant Islamic influence due to its greater proximity to the Arab North. Furthermore, available studies in Sub-Saharan Africa have investigated risk factors for mental health problems mainly among at-risk children, who are orphans \[[@pone.0164790.ref012]--[@pone.0164790.ref016]\], HIV positive or have family members with HIV \[[@pone.0164790.ref010],[@pone.0164790.ref017]--[@pone.0164790.ref021]\], or who are exposed to or engaged in war or conflict \[[@pone.0164790.ref022]--[@pone.0164790.ref024]\].

Relatively few studies have examined the relationship between childhood adversities and mental health outcomes among children living with their parents in the context of ongoing ultra-poverty and not under crisis circumstances such as HIV epidemic or conflict \[[@pone.0164790.ref012],[@pone.0164790.ref025]\].

Violence Exposure and Child Mental Health {#sec007}
-----------------------------------------

Literature from high-income countries has documented well that exposure to physical violence in childhood has lifelong health consequences \[[@pone.0164790.ref003],[@pone.0164790.ref026]--[@pone.0164790.ref030]\]. In the case of family physical violence, however, some researchers have questioned to what extent exposure to corporal punishment affects child mental health across different cultural contexts \[[@pone.0164790.ref026],[@pone.0164790.ref031]\], particularly where such punishment is highly prevalent and normative. Some studies have found that the negative impact of corporal punishment is mitigated in communities where corporal punishment is common \[[@pone.0164790.ref032],[@pone.0164790.ref033]\].

Studies conducted in the Sub-Saharan African countries of Kenya, Nigeria, South Africa and Tanzania have found that many children are exposed to high levels of violence, including family violence \[[@pone.0164790.ref034]--[@pone.0164790.ref042]\]. In Nigeria, 44.8% of children reported been hit repeatedly with an implement, often resulting in injures such as bruises and black eyes, and 16.8% reported experiencing emotional abuse within the home \[[@pone.0164790.ref035]\]. In Tanzania, parents often employ harsh physical and emotional discipline practices and believe they do no harm to their children \[[@pone.0164790.ref043]\]. In collective societies, parents view their approach to child rearing as authoritarian and adult-centered as opposed to more 'permissive' parenting style in Western cultures that puts a child's needs at the center \[[@pone.0164790.ref044],[@pone.0164790.ref045]\]. For cultural and economic reasons, African parents teach their children that the needs of the family are above children's individual desires, and children are expected to follow responsibilities set by adults such as helping with a family business a farm, or taking care of the household and younger or elder family members. Fearful that their children may grow up lazy and disrespectful, parents believe that strict parenting practices will teach personal struggle, moral discipline, and perseverance in the face of harsh adversity \[[@pone.0164790.ref045]\].

Other Childhood Adversities in the Context of Burkina Faso {#sec008}
----------------------------------------------------------

Some of the most significant social determinant of child psychopathology also include socioeconomic deprivation \[[@pone.0164790.ref046],[@pone.0164790.ref047]\] as well as other forms of childhood adversity associated with low socioeconomic status such as child labor and early marriage \[[@pone.0164790.ref008],[@pone.0164790.ref048]\].

### Poverty and food insecurity {#sec009}

Burkina Faso is one of 48 Least Developed Countries (LDC) in the world, with 17.6 million population \[[@pone.0164790.ref049]\]. The Nord Region of Burkina Faso, where the study was conducted, is located in the Sahel Desert and is characterized by even higher levels of ultra-poverty and extreme food insecurity, especially during the dry season which typically lasts from October through May \[[@pone.0164790.ref050],[@pone.0164790.ref051]\]. In low- and middle-income countries, poverty is associated with poor mental health, but the association is linked only indirectly with actual income; it is primarily through insecurity, hopelessness about the future, risk of violence, poor physical health, and limited opportunities that put the poor at high risk for mental health problems \[[@pone.0164790.ref047],[@pone.0164790.ref048],[@pone.0164790.ref052]\].

Food insecurity in high-income countries is associated with increased family stress, violence within the home, and child mental health problems \[[@pone.0164790.ref053]--[@pone.0164790.ref057]\]. According to qualitative interviews with mothers in Burkina Faso, during times of famine young children display increased symptoms of distress, such as crying \[[@pone.0164790.ref058]\]. Parenting also changes during the dry season, with female caregivers reporting increased household anxiety and anger sometimes directed toward children \[[@pone.0164790.ref058]\].

### Child labor {#sec010}

Extreme poverty also contributes to child labor and heightens children's risk of experiencing violence and exploitation. In the context of abject poverty, approximately 1.25 million (or 37.8%) of children aged 5--14 in Burkina Faso work to augment their family's income \[[@pone.0164790.ref059],[@pone.0164790.ref060]\]. In addition, some children are sent away to work in gold mines, cotton fields, or cocoa plantations in the South of Burkina Faso, Ivory Coast, or other neighboring countries, often under hazardous conditions \[[@pone.0164790.ref059],[@pone.0164790.ref060]\]. Children who work may also be subject to emotional, sexual, and physical violence, with poorly understood emotional and behavioral consequences \[[@pone.0164790.ref061]\]. Child laborers in Ethiopia show greater psychiatric morbidity than non-economically active children \[[@pone.0164790.ref062]\], but to our knowledge no study has examined the association between child labor and child mental health outcomes in Francophone West Africa, where child labor is among the world\'s most prevalent \[[@pone.0164790.ref063]\].

In addition, gender disadvantage and poverty puts girls from poor families at a higher risk of early marriage \[[@pone.0164790.ref064]\]. Girls are often faced with early and forced marriage as families stand to gain economically from the reduced financial burden as well as the payment of a bride price \[[@pone.0164790.ref051]\]. Some West African nations have the highest rate of early marriage for girls under 15 years, and the highest rate of girl children aged 5 to14 years working as maids or domestic workers \[[@pone.0164790.ref050]\]. Anecdotal evidence suggest that boys in so-called Quranic schools are often made to do unpaid and/or hazardous work including begging in the street and are subject to physical abuse. Children are often sent religious schools because families cannot afford tuition in conventional schools \[[@pone.0164790.ref051]\].

Thus, using a sample of ultra-poor children living in the Nord Region of Burkina Faso, the paper aims 1) to identify patterns of exposure to four categories of early childhood adversities (violence at home and in the community, child labor and violence at work, and socio-economic deprivation) and 2) to test associations between these groups and child mental health outcomes (depression, trauma symptoms, and self-esteem). Based on previous research, we hypothesized that children who experienced adversities would show greater psychiatric morbidity than those who had not.

Materials and Methods {#sec011}
=====================

Data Source {#sec012}
-----------

This paper uses baseline data from a three-arm cluster randomized control trial evaluating an economic empowerment intervention, alone and in combination with a child rights sensitization component, conducted in the Nord Region of Burkina Faso and designed to prevent family separation and children's exposure to violence and exploitation (ClinicalTrial.gov ID: [NCT02415933](https://clinicaltrials.gov/ct2/show/NCT02415933)). The University of Chicago Institutional Review Board (IRB13-1481) and the Ethics Committee for Research in Health (ECRH), Ministry of Scientific Research and Innovation, Burkina Faso, gave ethical approval for all study and consent procedures.

Study Participants {#sec013}
------------------

The sample consists of 360 mothers (all currently married) and 360 of their children recruited from the poorest villages in the Nord Region of Burkina Faso. The Nord Region is located near the Sahel Desert and is characterized by extreme poverty and ongoing cyclical food crises due to the arid climate. Participants were selected in three stages. First, twelve impoverished comparable villages were selected in the Nord Region based on socio-economic indicators, including poorest yield for crops and limited access to schools and clean water; limited presence of non-governmental organizations implementing development projects; geography (e.g., distance from urban center); similar population size; and ethnic homogeneity. Second, within the selected twelve villages, households living in ultra-poverty (the poorest of the poor households) were identified using a Participatory Wealth Ranking (PWR) exercise, developed by Trickle Up, a local implementing partner, in which community members themselves determined the main characteristics of poverty level, followed by household-level verification of poverty status (e.g., ownership of livestock, productive equipment, land, housing construction, and number of dependents).

Finally, within each household one female caregiver was recruited if she cared for a child between the ages of 10--15. Households with 10--15 year olds were selected because this is the age range deemed most vulnerable to poor child protective outcomes in this area (e.g., separation from family due to work, early marriage, and dropping out of school). Given the local culture, consent for participation was taken first from male heads of households and then short written consent forms were obtained from the female caregiver and her eligible child. Children completed an informed assent form, separately from their parents, to avoid possible coercion. If a female caregiver refused to participate in the study, the household was not enrolled in the study. If her eligible child refused to participate in the study, the child was not enrolled in the study. For illiterate participants, an informed consent/assent procedure involved a witness who could read and write. Depending on the household, the witness could be an educated member of the household, an educated relative living outside of the household, or an educated community member. To avoid the possible coercion, the witness was someone trusted and nominated by the potential participant. Due to low literacy level among the potential participants, a signature in the form of finger paints was accepted.

In the case of polygamous households, the male head-of-household was requested to nominate the poorest wife. If a different wife had been identified through the PWR exercise, then the poorest wife was requested to participate instead. If the participating caregiver had more than one eligible child, we randomly selected the child based on whose birthday was closest to the interview date. In total, 360 ultra-poor households (30 per village) were identified. The number of participants per village was based on the intervention methodology. Women's savings groups are designed to have about 25--30 members per group. Eligible and consenting female caregivers and children (360 women and 360 children) were enrolled in the study.

Data Collection {#sec014}
---------------

Baseline data were collected in October 2014. As shown in the CONSORT Flow Chart ([Fig 1](#pone.0164790.g001){ref-type="fig"}), 450 households were screened for participation and 360 households (30 households per village) met the eligibility criteria. No participants refused the participation in the study. Three villages (with 90 households) did not meet selection criteria due to ethnic heterogeneity and were not included in the study.

![The CONSORT study flow chart.](pone.0164790.g001){#pone.0164790.g001}

Interviewer-administered surveys were conducted both with mothers and one of their eligible children. Each interview lasted 30--40 minutes for children and about 60 minutes with mothers and was conducted separately at or near the participant's home. All standardized mental health measures were available in French. When a French version of other instruments were not available, questionnaires were translated from English into French and the local language, Mòoré. A team of graduate sociology students from the University of Ouagadougou, trained by the principal investigators, obtained informed consent and administered the surveys. All data collectors were bilingual in French and Mòoré. The evaluation tools and research protocol were reviewed and modified for cultural equivalence jointly with the Community Collaborative Board (CCB), which included members from the Ministry of Social Protection, the University of Ouagadougou, and national and regional child protection experts.

Measures {#sec015}
--------

### Child Mental Health Outcomes {#sec016}

**Depression:** We assessed the severity of depressive symptoms among children with the 20-item Center for Epidemiological Studies Depression Scale for Children/CES-DC \[[@pone.0164790.ref065]\]. Children reported how they had felt or acted over the preceding week on a 4-point scale from 0 (not at all) to 3 (a lot) for their level of depressiveness. Items for which high scores indicated happiness were reverse coded so that a higher composite score indicated high depressive symptoms. As in a similar study conducted in the African context, participants scoring at or above the clinical cutoff score of 30 were classified as screening positive for depression \[[@pone.0164790.ref066]\]. The CES-DC demonstrated good internal consistency in this sample (Cronbach α = 0.859).

**Trauma symptoms:** The Children's Revised Impact of Events Scale/CRIES-8 \[[@pone.0164790.ref067]\] was used to assess children's post-traumatic stress reactions over the preceding seven days. The CRIES-8 is a widely used screening tool for post-traumatic stress symptoms that has been translated into 21 languages, including French, and has been tested in many developing countries following natural and manmade disasters \[[@pone.0164790.ref068],[@pone.0164790.ref069]\]. Although there are other validated tools for measuring post-traumatic stress disorder (PTSD) among children (e.g., Child PTSD Symptom Scale \[[@pone.0164790.ref070]\] or UCLA PTSD Index for DSM IV-Adolescent version; \[[@pone.0164790.ref071]\]), we selected CRIES-8 because the tool is brief and easily understood by participants with low literacy \[[@pone.0164790.ref072]\]. The CRIES-8 has two subscales, each with four questions: Intrusion (measuring children's experiences of intrusive thoughts related to traumatic events, e.g., *Do you think about it even when you don't mean to?*) and Avoidance (measuring avoidance of circumstances and feelings that would remind them of traumatic events, e.g., *Do you try not talk about it?*). Responses to the eight items were rated on a 4-point scale of 0 (not at all), 1 (rarely), 3 (sometimes), and 5 (often). Intrusion and avoidance subscale scores were calculated by adding the item scores within each subscale. The maximum possible total composite score (Intrusion + Avoidance) is 40 (Cronbach α = 0.939), and a clinical cut-off score of 17 was used to screen for symptoms of PTSD \[[@pone.0164790.ref069]\].

**Self-esteem:** The Rosenberg Self-Esteem Scale/RSES \[[@pone.0164790.ref073]\] is a 10-item scale measuring children's global feelings of self-worth or self-regard. Children rated a series of statements on a 4-point Likert-type scale of 0 (strongly disagree) to 3 (strongly agree). Negative items were reverse-coded and higher score indicates high self-esteem. The composite score ranges from 0--30, where higher scores indicate higher levels of global self-esteem (Cronbach α = 0.759). The RSES is available in French and has been validated in multiple country contexts, including the Sub-Saharan African countries of Botswana, the Democratic Republic of the Congo, Ethiopia, Tanzania, and Zimbabwe \[[@pone.0164790.ref074]\].

### Adverse Childhood Experiences {#sec017}

**Children's exposure to violence (reported by children):** The Child Abuse Screening Tool Children's Version (ICAST-C), developed by the International Society for the Prevention of Child Abuse and Neglect (ISPCAN) \[[@pone.0164790.ref075]\], and items adapted from the Adverse Childhood Experiences (ACE) Study \[[@pone.0164790.ref027]\] were used to identify children's lifetime and current exposure to physical and emotional abuse. A binary measure of physical abuse was created based on children's exposure to any of six acts (Has any adult... *pushed*, *kicked*, *grabbed*, *shoved*, *slapped you*, *or thrown something at you?* *hit*, *beat*, *or spanked you with a belt*, *paddle*, *a stick or other object?* *suffocated/choked you*, *tried to drown or burn you?* *pulled your hair*, *pinched you roughly*, *or roughly twisted your ear?* *threatened you with a knife*, *gun or any other weapon?* *hit you so hard that you had marks or were injured?*). Likewise, a binary measure of emotional abuse was constructed from four items (*shouted*, *yelled*, *or screamed at you very loud and aggressively?* *called you names*, *said mean things or cursed you?* *made you feel humiliated or very bad in front of other people?* *threatened you in a way that made you afraid you might be physically hurt?*). Children who reported current violence (within the past year) also indicated whether a family member, someone at work, or someone outside the home (in the brush, fields, or village) committed the abuse. The ICAST-C was created for international use and is validated in multiple country contexts \[[@pone.0164790.ref075]\]. The item "*spanked on the bottom with bare hand*" was removed per CCB's suggestion as irrelevant to the Burkina Faso context. Two items from the ACE instrument were added to measure violence resulting in injuries and threats of physical violence.

**Children's exposure to harsh discipline (reported by caregivers):** Mothers' reports of children's exposure to harsh discipline practices were assessed using an adapted version of the UNICEF Multiple Indicator Cluster Survey (MICS4), Household Questionnaire. The Child Discipline scale (containing 11 items to measure harsh discipline practices) asked mothers whether they or a member of the household had engaged in violent or harsh discipline practices in the past year (e.g., *Hitting or slapping the child with bare hands or an object; shouting*, *yelling*, *or screaming at the child; calling the child dumb*, *lazy*, *or another name like that; shaming the child by having him or her stand on their knees; depriving the child from food; and beating the child up*, *or hitting the child over and over as hard as one could*). Answers in the affirmative were coded as 1 and negative answers were coded as 0. Two items pertaining to non-violent discipline practices (explaining to a child why a behavior was wrong; taking away privileges) were not included in the analysis. The MICS has been used in multiple countries, including Burkina Faso \[[@pone.0164790.ref076]\], to evaluate the national status of child well-being and prevalence of child abuse \[[@pone.0164790.ref077],[@pone.0164790.ref078]\].

**Children's exposure to domestic violence:** Items measuring domestic violence in the family were adapted from the Demographic and Health Survey (DHS), previously tested in the Burkina Faso context \[[@pone.0164790.ref079]\]. Binary measure of mother's report of physical domestic violence in the past year *included if a woman's husband had shaken*, *pushed her or threw an object at her*, *slapped her or twisted her arm*, *hit her with his fist or with an object that could have hurt her*, *kicked her or pulled her*, *tried to strangle her or to burn her*, *threatened her with a knife*, *firearm or any other type of weapon*, *attacked her with a knife*, *firearm or another type of weapon)*. Each item was coded as "1" if woman had experienced violent act 'sometimes' or 'often' in the past year, and "0" if she had not experienced it within the past year. If a mother answered "sometimes" or "often" for any physical violence item within the past year, she was considered to have suffered from current physical domestic violence.

**Child labor and abuse at work:** Questions adapted from National Child Labor Surveys developed for use in low-income countries by the International Labour Organization's Statistical Information and Monitoring Programme on Child Labour (ILO-SIMPOC) assessed the children's exposure to child labor \[[@pone.0164790.ref080]\]. For children aged 5--11 years, UNICEF defines "child labor" as spending more than 28 hours a week on household chores (e.g. cooking, washing clothes, cleaning dishes, collecting water or wood) or being involved in any economic activity for at least one hour a week; for children ages 12--14, those involved in economic activity for more than 14 hours a week are considered child laborers \[[@pone.0164790.ref081]\]. Children reported in which economic activities they had participated during the past 12 months (such as helping with small business, fishing, hunting, construction work, or agriculture) and working conditions (working hours; unpaid work vs. work for pay or in-kind). Given a large number of child labor activities, we performed the Principle Component Analysis (PCA) for data reduction purposes. Based on the PCA eigenvalues and component loadings, economic activities were grouped into two main categories: working for your own family and working for somebody else. Engaging in animal husbandry loaded on a separate factor and was included as a single item. Fetching water or collecting wood for household use did not load on the main economic factors and were included as household chores as suggested by the ILO classification. Questions measuring hazardous work (defined by the ILO as conditions dangerous for children's safety or health) included whether children *carried heavy loads*, *operated heavy machinery or used dangerous tools that could lead to a serious injury such as tractor*, *knives or machetes*, *worked underground*, *with toxins*, *chemicals or explosives*, *during inclement weather*, *with fire*, *or under other dangerous conditions*.

### Socio-Economic Hardship and Deprivation {#sec018}

**Food insecurity:** A measure of food insecurity was adapted from the Household Hunger Scale/HHS \[[@pone.0164790.ref082]\], which has been used in the Sub-Saharan African countries of Ethiopia, Mozambique, Kenya, South Africa, Zimbabwe, and Malawi. The 4-item instrument asked children how frequently they had experienced food deprivation over the past month: never, rarely (1--2 times), sometimes (3--10 times) or often (more than 10 times). The items included: *ate a smaller meal than you felt you needed because there was not enough food; ate fewer meals in a day because there was not enough food; went to sleep at night hungry because there was not enough food;* and *went for a whole day and night without eating anything because there was not enough food*. Responses were summed such that higher scores represent greater food insecurity. The severity of hunger (with a minimum possible score of 0 and a maximum possible score of 12) was recoded into three categories: little to no household hunger (0--5), moderate hunger (6--7), and severe hunger (8--12) with cutoff points set at the mean and 75^th^ percentile.

**Household poverty:** Household poverty was measured using an adapted household wealth index from the Demographic Health Survey/DHS \[[@pone.0164790.ref083]\] and the Niger 2011 National Survey on Household Living Conditions and Agriculture \[[@pone.0164790.ref084]\]. The DHS household wealth index has been used in over 90 developing countries, particularly in countries with irregular income data, and the ECVM/A was developed in collaboration with the World Bank for use in Francophone West Africa. Mothers were queried about ownership of household assets including durable goods and transportation (e.g., electricity, radio, set of plates, mobile phone, and bicycle), type of housing materials (natural floor made of soil or sand vs. clay or cement; natural roof made of thatch or banco/wood vs. metal or other more developed materials) as well as ownership of livestock and land for agricultural use. All 16 binary asset items were summed up and grouped into three categories with cutoff points set at the 25^th^ and 75^th^ percentiles. Those scoring below 25^th^ percentile were coded as extreme poor.

*School enrollment* included four categories (classic school, *Madrassa*---combining formal schooling with the study of the Koran, *Quranic school* focusing on religious studies, and no schooling as a measure of deprivation).

### Socio-demographic covariates {#sec019}

Children's socio-demographics included gender and age (pre-adolescents ages 10--12 vs. adolescents ages 13--15). Caregiver and household characteristics were reported by mothers and included the mother's age, ethnicity, education, type of family structure (monogamous or polygamous), and household size. Because families in Burkina Faso have a complex structure, we recorded household size using two measures. The first is the number of people living in a *concession*, a larger household that includes co-wives and extended family members (e.g., in-laws) who reside together on one compound, often in adjacent huts. The second is the number of people in a *ménage*, which includes only persons in the smaller household---the index woman, her husband, and their children---and excludes co-wives, family patriarchs, and other extended family members.

Data Analysis {#sec020}
-------------

First, we compared abused and non-abused children and found no statistically significant differences on key socio-demographic indicators (data not shown). We then conducted a Latent Class Analysis (LCA) to identify patterns of adverse childhood experiences within four domains: exposure to violence in the family, child labor and abuse at work, violence in the community, and socio-economic deprivation. The LCA was performed in Mplus, Version 7.2 \[[@pone.0164790.ref085]\]. Models were compared based on the Bayesian Information Criterion (BIC) and entropy \[[@pone.0164790.ref085]\]. Better fitting models have lower BIC values and higher entropy values, which indicates a greater precision in assigning latent class membership. Finally, we used mixed effects (multilevel) regression models to test associations between child mental health outcomes (depression, trauma symptoms, and self-esteem) and latent classes. Regression analysis was conducted in Stata 14.0 \[[@pone.0164790.ref086]\]. We ran random intercept models adjusting for clustering within villages and accounting for possible within-cluster correlation \[[@pone.0164790.ref087]\]. The regression models controlled for socio-demographic characteristics---child\'s age and gender, and family structure. Religion and ethnicity were excluded from the final models due to lack of variations within the sample; participants were overwhelmingly Muslim (98.06%) and of Mossi ethnicity (98.61%). By way of postestimation, the intraclass correlations by village were small (\< .1), indicating small between-village variations. All mental health measures have been cross-culturally validated among French-speaking population and show evidence of construct validity. However, these instruments have not been validated in Mòoré language. However, in the current sample all mental health measures correlated in the expected direction (positive associations between scales measuring symptoms of depression and trauma symptoms, r = 0.44 and negative correlations with the self-esteem scale, r = -0.25 and r = -0.14, respectively). In addition to using the cut-off norms from the original child mental health scales, the raw scores were also converted to T-scores. The T-scores over 65 (1.5 standard deviations above the mean) were used to identify the clinical range thresholds within the current sample. The clinical ranges are usually sensitive to the way cut-off thresholds were derived and, therefore, presented in the paper only for descriptive purposes. In regression models, we used continuous scores to test associations between mental health symptomatology and childhood experiences.

Results {#sec021}
=======

Socio-demographic Characteristics of the Sample {#sec022}
-----------------------------------------------

Children, on average, were 12.6 years old (*SD* = 1.5) and more than half (54%) were boys. About 40% of mothers were in polygamous marriages and only three percent of mothers were able to read and write ([Table 1](#pone.0164790.t001){ref-type="table"}). Children lived in households with up to 27 family members. At baseline, 17% were attending religious schools (Quranic schools or Madrassas). About 5% of girls (n = 8) reported being promised in marriage and their average age was 14.5 years old (SD = 0.76). The date of marriage was set for one girl, in one year.

10.1371/journal.pone.0164790.t001

###### Socio-demographic characteristics of the study sample (*N* = 360).

![](pone.0164790.t001){#pone.0164790.t001g}

  Variable                                                                                                                                                              *Frequency (%)*                                                                     
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------- -------------------- -------------------- -------------------- --------------------
  **Promised to marriage** (only among females)                                                                                                                         \-                   n/a                  8 (4.82)             0                    8 (4.19)
  **Age of those promised to marriage** (only among females), *mean*                                                                                                    \-                   n/a                  14.5 (0.76)                               
  **Literacy** (able to read and write)                                                                                                                                 194 (53.89)          104 (53.61)          90 (54.22)           88 (52.07)           106 (55.50)
  **Education**                                                                                                                                                                                                                                             
      Conventional (classical) school                                                                                                                                   221 (61.39)          117 (60.31)          104 (62.65)          113 (66.86)          108 (56.54)
      Madrassa (formal school which includes the study of the Koran)                                                                                                    50 (13.89)           28 (14.43)           22 (13.25)           22 (13.02)           28 (14.66)
      Quranic school (religious school)                                                                                                                                 12 (3.33)            8 (4.12)             6 (3.61)             7 (4.14)             7 (3.66)
      No schooling                                                                                                                                                      84 (23.33)           45 (23.20)           39 (23.49)           31 (18.34)           53 (27.75)
  **MOTHER'S SOCIO-DEMOGRAPHIC CHARACTERISTICS**                                                                                                                                                                                                            
  **Mother's age in years**, *mean*                                                                                                                                     37.13 (SD = 9.60)    37.97 (SD = 9.60)    36.32 (SD = 9.39)    36.38 (SD = 10.01)   37.95 (SD = 9.04)
  **Mother's literary level** (being able to read and write)                                                                                                            10 (2.78)            6 (3.09)             4 (2.41)             7 (4.14)             3 (1.57)
  **Marital status**                                                                                                                                                                                                                                        
      Monogamous                                                                                                                                                        218 (60.65)          111 (57.22)          83 (42.78)           105 (62.13)          113 (59.16)
      Polygamous                                                                                                                                                        142 (39.44)          83 (42.78)           59 (35.54)           64 (37.87)           78 (40.84)
  **Number of other wives in polygamous marriages (*n* = 142)**, *mean*                                                                                                 2 (SD = 0.39)        2.08 (SD = 0.28)     2.19 (SD = 0.51)     2.13 (SD = 0.45)     2.13 (SD = 0.34)
  **Age of husband in years**, *mean*                                                                                                                                   48.73 (SD = 11.48)   50.02 (SD = 11.32)   47.15 (SD = 11.52)   47.63 (SD = 11.85)   49.73 (SD = 11.08)
  **Religion**                                                                                                                                                                                                                                              
      Christian                                                                                                                                                         7 (1.94)             3 (1.55)             4 (2.41)             2 (1.18)             5 (2.62)
      Muslim                                                                                                                                                            353 (98.06)          191 (98.45)          162 (97.59)          167 (98.82)          186 (97.38)
  **Ethnicity**                                                                                                                                                                                                                                             
      Mossi                                                                                                                                                             355 (98.61)          191 (98.45)          164 (98.80)          167 (98.82)          188 (98.43)
      Peuhl                                                                                                                                                             4 (1.11)             2 (1.03)             2 (1.20)             1 (0.59)             3 (1.57)
      Other (Gourmantche)                                                                                                                                               1 (0.28)             1 (0.52)             0                    1 (0.59)             0
  **HOUSEHOLD COMPOSITION**                                                                                                                                                                                                                                 
  **Number of people in a *concession*** (larger household with co-wives and their dependents), *mean*                                                                  10.31 (SD = 3.96)    10.39 (SD = 3.98)    10.21 (SD = 3.95)    10.17 (SD = 3.85)    10.43 (SD = 4.06)
  **Number of members in a *ménage*** (smaller household consisting of the woman, her spouse, and their dependents and excluding co-wives and their children), *mean*   7.20 (SD = 1.91)     7.31 (SD = 2.09)     7.07 (SD = 1.67)     7.20 (SD = 2.15)     7.20 (SD = 1.67)
  **Number of children in the *ménage* under the age of 16**, *mean*                                                                                                    5.72 (SD = 2.49)     5.68 (SD = 2.45      5.76 (SD = 2.54)     5.56 (SD = 2.42)     5.85 (SD = 2.55)

Child Mental Health {#sec023}
-------------------

[Table 2](#pone.0164790.t002){ref-type="table"} shows the mean scores and the percentage of potential cases scoring above the clinical cutoff scores by age and gender. Children's mean score on the CES-DC, a measure of depressive symptoms, was 20.23 (SD = 8.73), and 14.72% of children exceeded the clinical cutoff (≥ 30), indicating possible cases of depression. Children's mean score on the CRIES-8 scale, measuring trauma symptoms, was 6.39 (SD = 9.74), and 17.8% of children scored above the clinical cut-off (≥17), indicating possible PTSD. Children's mean score on the Rosenberg Self-Esteem Scale was 18.81 (SD = 2.77), and 6.39% scored below 15, indicating low self-esteem. There were no significant gender differences in mental health outcomes. Older children (ages 13--15) reported significantly higher symptoms of trauma compared to children ages 10--12 (t = --2.05, p \< 0.05). The percentage of children who exceeded the clinical threshold for depression and trauma screening instruments were lower when clinical cutoff scores were derived from T-scores.

10.1371/journal.pone.0164790.t002

###### Mental health outcomes among 10--15 year old children from ultra-poor families in Burkina Faso (*N* = 360).
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  Variables                                                      TOTAL               Boys                Girls               Preadolescents      Early Adolescents
  -------------------------------------------------------------- ------------------- ------------------- ------------------- ------------------- -------------------
  CES-DC Depression Score (range 0--60), *mean*                  20.23 (SD = 8.73)   20.28 (SD = 8.51)   20.16 (SD = 9.00)   19.96 (SD = 8.89)   20.46 (SD = 8.60)
      CES-DC raw score \> 30, (%)                                53 (14.72%)         27 (13.92%)         26 (15.66%)         25 (14.79%)         28 (14.66%)
      Clinical range (T-score \>65)                              33 (9.17%)          17 (8.76%)          16 (9.64%)          19 (11.24%)         14 (7.33%)
  Child Impact of Events Scale / CRIES-8 (range 0--40), *mean*   6.39 (9.74)         6.80 (10.22)        5.91 (9.16)         5.28 (8.87)         7.38 (10.38)
      Intrusion sub-scale, *mean*                                3.07 (5.00)         3.26 (5.10)         2.86 (4.88)         2.55 (4.71)         3.53 (5.21)
      Avoidance sub-scale, *mean*                                3.32 (5.27)         3.55 (5.53)         3.05 (4.96)         2.73 (4.76)         3.84 (5.65)
      CRIES-8 raw score ≥ 17, (%)                                64 (17.78%)         36 (18.56%)         28 (16.87%)         24 (14.20%)         40 (20.94%)
      Clinical range (T-score \>65),                             40 (11.11%)         25 (12.89%)         15 (9.04%)          12 (7.10%)          28 (14.66)
  Rosenberg Self-Esteem Scale (range 0--30), *mean*              18.81 (SD = 2.77)   18.91 (SD = 2.72)   18.69 (SD = 2.84)   18.69 (SD = 2.65)   18.92 (SD = 2.89)
      Low self-esteem, below 15 score (%)                        23 (6.39%)          11 (5.67%)          12 (7.23%)          12 (7.10%)          11 (5.76%)
      Clinical range (T-score \< 35)                             23 (6.39%)          11 (5.67%)          12 (7.23%)          12 (7.10%)          11 (5.76%)

*Notes*: CES-DC---Center for Epidemiological Studies Depression Scale for Children; CRIES-8---Children's Revised Impact of Events Scale; Rosenberg Self-Esteem Scale.

Adverse Childhood Experiences {#sec024}
-----------------------------

Over half of children (56%) reported ever experiencing physical violence and 54% of all children had reported physically violence in the past year ([Table 3](#pone.0164790.t003){ref-type="table"}). The majority of mothers (82%) reported employing at least one form of physical punishment (e.g., *hitting or slapping the child with bare hand or with an object*) and 92% used verbally or emotionally abusive discipline practices (e.g., *yelling or screaming at the child; depriving food*).

10.1371/journal.pone.0164790.t003

###### Childhood adversities experienced by 10--15 year old children from ultra-poor families in Burkina Faso (*N* = 360).
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  Child labor and abuse at work                                                                                             Frequency (n)   Percentage (%)
  ------------------------------------------------------------------------------------------------------------------------- --------------- ----------------
  Any physical abuse                                                                                                        203             (56.39)
  Any emotional abuse                                                                                                       250             (69.44)
  Any physical or emotional abuse                                                                                           270             (75.00)
  Only emotional abuse (without physical)                                                                                   67              (18.61)
  **Current abuse in the family**                                                                                                           
  Physical abuse by family member (in the past year)                                                                        158             (43.89)
  Emotional abuse by family member (in the past year)                                                                       208             (57.50)
  Harsh discipline practices, *reported by mother*                                                                                          
      Shook child                                                                                                           193             (53.61)
      Shouted, yelled at or screamed at child                                                                               313             (87.19)
      Hit or slapped child with bare hand                                                                                   243             (67.69)
      Hit child with hard object                                                                                            100             (27.78)
      Called child names                                                                                                    240             (66.67)
      Hit or slapped child on the face, head or ears                                                                        193             (53.61)
      Hit or slapped child on the hand, arm, or leg                                                                         140             (38.89)
      Beat child up                                                                                                         37              (10.28)
      Shamed child by having him/her stand on their knees                                                                   63              (17.50)
      Deprived child from food                                                                                              122             (33.89)
  Children exposed to domestic violence (mother reported physical abuse by spouse in the last year), *reported by mother*   39              (11.20)
  **Child labor and abuse at work**                                                                                                         
  Worked for family                                                                                                         124             (34.44)
  Worked for other household                                                                                                64              (17.78)
  Type of economic activities                                                                                                               
      Worked for family business without pay                                                                                35              (9.72)
      Construction work or repaired household equipment                                                                     52              (14.44)
      Fishing or hunting, for sale or household use                                                                         93              (25.83)
      Helps with small business                                                                                             24              (6.67)
      Work with animals for the household                                                                                   51              (14.17)
      Domestic work for someone outside the household                                                                       17              (4.72)
      Any work (excluding domestic work) for pay or in-kind                                                                 34              (9.44)
  Non-economic activities                                                                                                                   
      Work related to field work or food gardening                                                                          309             (85.83)
      Fetch water or collect wood for household use                                                                         300             (83.33)
  Working conditions (n = 349)                                                                                                              
      Paid for work                                                                                                         60              (17.19)
      Number of hours worked per week, *mean*                                                                               20.71           (SD = 18.98)
      Hours worked in the last week                                                                                                         
          none                                                                                                              129             (35.83)
          \< 14 hours                                                                                                       85              (23.61)
          14--19                                                                                                            47              (13.06)
          20 and more hours                                                                                                 99              (27.50)
  Child spends \> 28 hours a week on household chores                                                                       66              (18.33)
  Separated from family (sent away) for work                                                                                16              (4.44)
      Gold mines                                                                                                            7               (1.94)
      Maid / domestic aid                                                                                                   5               (1.39)
      Selling goods or other work                                                                                           4               (1.11)
  Exposed to any hazardous labor                                                                                            170             (47.22)
      Carrying heavy loads                                                                                                  89              (25.07)
      Operating dangerous tools or equipment (e.g., tractor, knives or machetes)                                            88              (24.65)
      Dust, fumes (including dust from mines)                                                                               80              (22.35)
      Fire, gas, flames                                                                                                     3               (0.84)
      Loud noise or vibration                                                                                               12              (3.35)
      Extreme weather (e.g., extreme heat or humidity)                                                                      27              (7.54)
      Work underground                                                                                                      18              (5.03)
      Work in too dark or confined space                                                                                    13              (3.63)
      Insufficient ventilation                                                                                              14              (3.91)
      Chemicals (e.g., pesticides, fertilizers, glues, mercury, cyanide) or explosives                                      14              (3.91)
      Other                                                                                                                 2               (0.56)
  Child forced to beg                                                                                                       44              (12.22)
  Child forced to steal                                                                                                     1               (0.28)
  Exchanged sex for money                                                                                                   1               (0.28)
  Physical abuse at work                                                                                                    88              (24.44)
  Emotional abuse at work                                                                                                   168             (46.67)
  Sexual abuse at work                                                                                                      2               (0.56)
  **Violence in the community**                                                                                                             
  Physical violence outside of home (in the past year)                                                                      72              (20.00)
  Emotional violence outside of home (in the past year)                                                                     82              (22.78)
  **Socio-economic hardship and deprivation**                                                                                               
  Household Assets index, *mean*                                                                                            6.58            (SD = 2.5)
      no or minimal assets (extreme poverty, \<25^th^ percentile)                                                           87              
      average                                                                                                               150             
      above average                                                                                                         123             
  Food insecurity index, *mean*                                                                                             6.1             (SD = 2.5)
      minimal / occasional hunger                                                                                           99              (27.50)
      moderate hunger                                                                                                       99              (27.50)
      severe hunger (\>75^th^ percentile)                                                                                   162             (45.00)

*Note*. Data refer to frequency (percent), unless specified as mean (standard deviation).

About 44% of children reported being involved economic activities in the past year. Children worked, on average, 20.7 hours per week (SD = 18.98) and about half were exposed to hazardous work (*carrying heavy loads*; *exposed to dust and fumes*, *including dust from mines*). Sixteen children (4.4%) reported being separated from their families in the past year due to work in gold mines, sale of goods, or domestic work in the capital city Ouagadougou. When separated from families, children reported working 40 hours a week on average.

Deprivation was widespread with the overwhelming majority of children reported experiencing chronic hunger. All households in the study fell in the category of ultra-poor. Households owned, on average, six assets (mobile telephone, bicycle, land and livestock among the most common) and none of the households had electricity.

Gender differences in exposure to adverse experiences are presented in [Fig 2](#pone.0164790.g002){ref-type="fig"}. Compared to boys, girls were equally involved in economic activities, but fewer girls were paid for their work, and they also worked longer hours and spent more time on household chores; more boys reported begging on the street and had higher reports of physical violence in the community.

![Adverse childhood experiences by gender among 10--15 year old children from ultra-poor families in rural Burkina Faso (*N* = 360).\
Note: The prevalence numbers statistically different by gender are marked by asterisk (\*).](pone.0164790.g002){#pone.0164790.g002}

Latent Class Findings {#sec025}
---------------------

Indicators for the latent classes included exposure to 21 adverse childhood experiences in *the family* (current exposure to physical and emotional abuse in the family, current exposure to domestic violence), *at work* (working for family or for other households, working over 14 hours a week, doing household chores for over 28 hours a week, working away from home, doing paid work, begging and physical and emotional abuse at work), *in the community* (exposure to physical and emotional violence in the community), and exposure to *socio-economic deprivation* (ultra-level poverty, severe hunger, no schooling) as well as exposure to local child protection risks (religious schooling and being promised in marriage). We tested latent class models with a number of other adverse experiences (e.g., exchanging sex for money, stealing, sexual abuse at work), but these indicators had very small values and were removed from the final models.

The LCA models specified and tested 2--6 classes. The best conceptually and statistically fitting model (based on the BIC) was a five-class solution. The entropy value for the five-class model was 0.859, which suggests that there was a good precision in assigning individual cases to the appropriate class. [Table 4](#pone.0164790.t004){ref-type="table"} includes the response probabilities for each adverse experience by each of the latent classes and these probabilities can be used to describe the five classes. The response probabilities for each experience by class are also graphically presented in [Fig 3](#pone.0164790.g003){ref-type="fig"}.

![Latent classes of exposure to adverse childhood experiences: Graphical displays of probabilities across each of the five classes.\
No schooling (1), Religious schooling (2), Being promised in marriage (3), Physical abuse by adult family member (4), Emotional abuse by adult family member (5), Physical domestic violence (6), Severe hunger (7), Extreme poverty (8), Working with animals (9), Working for family (10), Working for other households (11), Doing paid work (12), Sent to work away (13), Working over 14 hours per week (14), Spending more than 28 hours per week on household chores (15) Hazardous labor (16), Begging (17), Physical abuse at work (18), Emotional abuse at work (19), Physical abuse outside of home (20), Emotional abuse outside of home (21).](pone.0164790.g003){#pone.0164790.g003}

10.1371/journal.pone.0164790.t004

###### Latent class analysis among ultra-poor children in Burkina Faso: Probability of latent class membership and item-response probabilities within each of the five classes (N = 360).
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  Variables                                                  Class 1 Non-working Poor   Class 2 Non-extreme Poor   Class 3 Abused and Exploited   Class 4 Healthy and Non-abused   Class 5 External Laborer
  ---------------------------------------------------------- -------------------------- -------------------------- ------------------------------ -------------------------------- --------------------------
  Probability of latent class membership within classes      **(21.32%)**               **(30.53%)**               **(19.96%)**                   **(14.42%)**                     **(13.78%)**
  *Item-response probabilities within each class*                                                                                                                                  
  No schooling                                               0.281                      0.153                      0.284                          0.030                            0.477
  Religious schooling                                        0.250                      0.193                      0.119                          0.121                            0.136
  Being promised in marriage                                 0.048                      0.025                      0.023                          0.000                            0.000
  **Violence in the Family**                                                                                                                                                       
  Physical abuse by adult family member                      0.407                      0.410                      0.826                          0.000                            0.451
  Emotional abuse by adult family member                     0.706                      0.541                      0.917                          0.000                            0.554
  Physical domestic violence                                 0.109                      0.084                      0.242                          0.087                            0.023
  **Socio-Economic Hardship and Deprivation**                                                                                                                                      
  Severe hunger                                              0.460                      0.391                      0.531                          0.380                            0.520
  Extreme poverty                                            1.000                      0.000                      0.169                          0.457                            0.451
  **Child labor and abuse at work**                                                                                                                                                
  Working with animals                                       0.007                      0.768                      0.625                          0.354                            0.337
  Working for family                                         0.316                      0.400                      0.276                          0.217                            0.499
  Working for other households                               0.064                      0.055                      0.055                          0.179                            0.801
  Doing paid work                                            0.000                      0.017                      0.108                          0.199                            0.868
  Sent to work away                                          0.021                      0.000                      0.000                          0.000                            0.289
  Working over 14 hours per week                             0.280                      0.354                      0.506                          0.542                            0.426
  Spending more than 28 hours per week on household chores   0.108                      0.130                      0.392                          0.105                            0.198
  Hazardous labor                                            0.519                      0.331                      0.750                          0.057                            0.741
  Begging                                                    0.065                      0.075                      0.340                          0.024                            0.103
  Physical abuse at work                                     0.239                      0.034                      0.683                          0.000                            0.340
  Emotional abuse at work                                    0.423                      0.274                      0.987                          0.000                            0.695
  **Violence in the community**                                                                                                                                                    
  Physical abuse outside of home                             0.183                      0.111                      0.400                          0.006                            0.336
  Emotional abuse outside of home                            0.218                      0.185                      0.379                          0.000                            0.356
  Akaike (AIC)                                               12861.579                                                                                                             
  Bayesian (BIC)                                             13308.481                                                                                                             
  Sample-Size Adjusted BIC                                   12943.642                                                                                                             

Class 1 (*Non-working Poor*) children in this class show the highest level of poverty, highest probably of obtaining religious schooling, and lowest involvement in child labor, particularly in animal husbandry, and highest probably in being promised in marriage. This class includes over one-fifth (21.3%) of the sample.

Class 2 (*Non-extreme Poor*) children in this class have the lowest probably of experiencing severe hunger and extreme poverty and show the highest involvement in agricultural work (specifically animal husbandry). This is the largest class and represents almost one-third (30.5%) of the sample.

Class 3 (*Abused and Exploited*) children in this class have the highest probability of being physically and emotionally abused at home, being exposed to domestic violence and experiencing abuse in the community. They also have the highest probability of experiencing severe hunger, being engaged in hazardous labor, begging, and spending excessive time on household chores, and experiencing physical and emotional abuse at work. This class represents 20% of the sample.

Class 4 (*Healthy Not abused*) children in this class reported no exposure to abuse in the family, at work or in the community. They spend a lot of hours per week working, but also show the lowest probably of being out of school and less likely to be promised in marriage. This class includes 14.4% of children.

Class 5 (*External Laborer*) includes children with the highest probability of not obtaining any education, working for other households, being sent to work away (e.g., gold mines), and being paid. Children from this class also show the lowest exposure to domestic violence. This class includes 13.8% of the study children.

Associations between Adverse Childhood Experiences and Child Mental Health {#sec026}
--------------------------------------------------------------------------

*Non-extreme Poor* was the largest class and was used as the reference group. As shown in [Table 5](#pone.0164790.t005){ref-type="table"}, the regression analysis showed that children from two latent classes---*Abused and Exploited* and *External Laborers*---demonstrated the poorest mental health outcomes (higher depressive and trauma symptoms). Being in the External Laborer class was also associated with significantly lower self-esteem (b = -1.45, SE = 0.48, p\<0.01). Children in *Healthy and Non-abused* class demonstrated significantly lower trauma symptoms (b = -3.90, SE = 1.52, p\<0.05) and higher self-esteem (b = 0.92, SE = 0.45, p\<0.05). Among socio-demographic covariates, only polygamous family structure was associated with greater traumatic symptoms among children (b = 2.44, SE = 1.01, p \< 0.05).

10.1371/journal.pone.0164790.t005

###### Regression analysis for exposure to childhood adversities and mental health symptoms among children from ultra-poor families in Burkina Faso (*N* = 360).
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  VARIABLES                                            Depression[^a^](#t005fn002){ref-type="table-fn"}     Trauma[^b^](#t005fn003){ref-type="table-fn"}        Self-esteem[^c^](#t005fn004){ref-type="table-fn"}
  ---------------------------------------------------- ---------------------------------------------------- --------------------------------------------------- ----------------------------------------------------
  **Latent Classes**                                   *Estimate (SE)*                                                                                          
  **Class 1: Non-working poor**                        2.31                                                 1.87                                                -0.52
                                                       (1.22)                                               (1.38)                                              (0.4)
  **Class 2: Non-extreme poor** *(reference group)*    *ref*                                                *ref*                                               *ref*
  **Class 3: Abused and exploited**                    **7.18**[\*\*\*](#t005fn005){ref-type="table-fn"}    **4.73**[\*\*\*](#t005fn005){ref-type="table-fn"}   0.23
                                                       (1.25)                                               (1.41)                                              (0.41)
  **Class 4: Healthy / non-abused**                    -2.13                                                **-3.90**[\*](#t005fn007){ref-type="table-fn"}      **0.92**[\*](#t005fn007){ref-type="table-fn"}
                                                       (1.35)                                               (1.52)                                              (0.45)
  **Class 5: External laborer**                        **3.82**[\*\*](#t005fn006){ref-type="table-fn"}      **4.25**[\*\*](#t005fn006){ref-type="table-fn"}     **-1.45**[\*\*](#t005fn006){ref-type="table-fn"}
                                                       (1.46)                                               (1.65)                                              (0.48)
  **Covariates**                                                                                                                                                
  **Gender** (girl child)                              0.26                                                 -0.35                                               -0.29
                                                       (0.87)                                               (0.98)                                              (0.29)
  **Child's age** (adolescents, 13--15 years of age)   0.13                                                 0.19                                                0.1
                                                       (0.29)                                               (0.33)                                              (0.09)
  **Family structure** (polygamous family)             -0.14                                                **2.44**[\*](#t005fn007){ref-type="table-fn"}       0.03
                                                       (0.89)                                               (1.01)                                              (0.29)
  ***Constant***                                       *17*.*50*[\*\*\*](#t005fn005){ref-type="table-fn"}   *3*.*4*                                             *18*.*58*[\*\*\*](#t005fn005){ref-type="table-fn"}
                                                       (1.64)                                               (1.83)                                              (0.52)
  **Observations**                                     360                                                  360                                                 360
  **Number of groups**                                 12                                                   12                                                  12

Notes

^a^Center for Epidemiological Studies Depression Scale for Children (CES-DC)

^b^Children's Revised Impact of Events Scale (CRIES-8)

^c^Rosenberg Self-Esteem Scale.---Estimates are unstandardized regression coefficients; standard errors of the regression coefficients are in parentheses.

*\*\*\* p\<0*.*001*

*\*\* p\<0*.*01*

*\* p\<0*.*05*

Discussion {#sec027}
==========

The study demonstrates that children living with their ultra-poor families in rural Burkina Faso are regularly exposed to a wide range of adverse experiences, with violence from family members, exposure to hazardous labor and food insecurity among the most prevalent. The study also provides evidence that these adverse childhood experiences often co-occur and certain sub-groups of children are exposed to multiple life stressors. The study identified five sub-groups of children that demonstrate distinct profiles of exposure to ACEs: Non-working poor, Non-extreme poor, Abused and Exploited, Healthy Non-Abused and External Laborers. Children in poorest households with limited productive assets are not actively involved in child labor (Non-working Poor), while families with minimal wealth assets (access to land or animals) involve children in economic activities more often (Non-extreme Poor) and represent the largest group in the sample. Violence in the family affected children from a number of classes, but was particularly high among children from the Abused and Exploited class, who were also exposed to violence from multiple sources. Despite living in adverse conditions and working to assist families, one sub-group of children (Healthy and Non-abused class) were not exposed to any violence at home or at work. Children working for external households or away from their own families (External Laborer class) were the smallest group.

Further, the findings showed that about 15% of the children in the study scored above the clinical cut-off for depression, 17.8% for posttraumatic stress disorder (PTSD), and 6.4% for low self-esteem. The estimates derived from the current sample (T-score \> 65) showed lower numbers for depression (9%) and trauma (11%). The global prevalence of common mental health conditions among children is about 13% (CI 95% 11.3--15.9)\[[@pone.0164790.ref011]\] and the estimates for depression from this sample are similar to numbers from other sub-Saharan countries (e.g., 9% in South Africa, 11.9% in Namibia and 14% in Tanzania \[[@pone.0164790.ref088]--[@pone.0164790.ref090]\]). Nevertheless, the estimates from self-reported measures should be treated with caution, as they tend to overestimate the prevalence of mental conditions compared to clinician-administered diagnostic interviews\[[@pone.0164790.ref011]\].

Finally, the study showed that accumulation of adverse childhood experiences have strong associations with children's emotional well-being. Children with exposure to multiple forms of maltreatment at home, at work and in the community (Abused and Exploited class) along with children who are often separated from their families due to work (External Laborer class) showed the poorest mental health outcomes.

However, not all life stressors were associated with negative psychological outcomes. As suggested by the theory of toxic stress \[[@pone.0164790.ref004]\], children respond to stressful events in three possible ways: positive stress response, tolerable stress response, and toxic stress response. Learning how to cope with adversity is essential for a child's healthy development and mildly stressful events may help children build resiliency and confidence. For example, while working to assist with a family business may be viewed as a childhood stressor in high-income market-oriented countries, in countries heavily relying on subsistence farming, it may socialize children, particularly adolescents, into productive roles and prepare them for adulthood. However, exposure to prolonged, severe, and frequent stressful events---such as violence, exploitation or severe economic hardship---leads to toxic stress response \[[@pone.0164790.ref004]\]. The cumulative burden of toxic stress over time (e.g., from chronic child maltreatment), particularly during developmentally sensitive periods, may disrupt a child's brain functioning and have lifelong changes in that child's emotional well-being, behavioral self-regulation, and mood control \[[@pone.0164790.ref003],[@pone.0164790.ref004]\].

Other studies conducted in sub-Saharan Africa have also demonstrated that exposure to family violence, despite it being highly prevalent and socially accepted, is associated with depression and PTSD among children \[[@pone.0164790.ref034]--[@pone.0164790.ref038],[@pone.0164790.ref040]\]. In Tanzania, harsh discipline practices showed a strong association with children's internalizing problems suggesting that parents underestimate the harmful effects of abusive parenting because children often suffer in silence \[[@pone.0164790.ref043]\]. Furthermore, studies conducted in Vietnam and Jamaica have demonstrated an association between physical violence and low self-esteem \[[@pone.0164790.ref091],[@pone.0164790.ref092]\]. Additionally, children who have been exposed to multiple forms of violence and other stressors such as violence in the community or at school have increased symptoms of PTSD if they are exposed to physical violence within the home \[[@pone.0164790.ref040],[@pone.0164790.ref093],[@pone.0164790.ref094]\]. Some researchers also suggest since one adverse event increases the likelihood of experiencing other adverse events, the clustering of adverse experiences occurs \[[@pone.0164790.ref003],[@pone.0164790.ref095]\]. We have observed a similar finding in this study, where children who have experienced violence at home were also more likely to report violence at work and in the community. Despite the putative link between children's violence exposure and mental health consequences, children in Sub-Saharan Africa are rarely screened for disorders such as depression, anxiety, and post-traumatic stress disorder \[[@pone.0164790.ref008]\].

Studies of adolescents conducted in other low- and middle-income countries show a strong relationship between exposure to physical abuse and low self-esteem \[[@pone.0164790.ref091],[@pone.0164790.ref096]\]. This study provides evidence that emotional abuse, even in the absence of physical violence, is harmful to children's self-esteem. In West African countries, parents emphasize respect and unquestioning obedience to adults or elders over children's right to express themselves and voice their opinion \[[@pone.0164790.ref044]\]. However, immigrants from West Africa admit that although such strict discipline practices prepare children for harsh reality and teach them important moral values such as being responsible and respectful of authority, they also realize that it 'shuts children down' \[[@pone.0164790.ref045]\].

Evidence for the pathways suggests that the association with poverty and mental health is complex. Growing up in a poor household increases the risk of exposure to adversities such as scarcity of food, poor nutrition, violence, and inadequate education, all of which are risk factors for mental disorders \[[@pone.0164790.ref047],[@pone.0164790.ref097]\]. However, as evidenced by findings from the current study, living in an ultra-poor household and experiencing severe food insecurity may have an independent association with child's self-esteem. Ethnographic and quantitative research suggests that food insecurity may not only affect children's physiological functioning, but may also compromise their cognitive and emotional well-being \[[@pone.0164790.ref098],[@pone.0164790.ref099]\]. A qualitative study conducted in Venezuela showed that children were cognitively aware of food insecurity reporting sacrifice in food consumption and recognizing their thinness \[[@pone.0164790.ref055]\]. They were also preoccupied with feelings of concern and worry for their parents, and expressed anguish, anxiety, and sadness \[[@pone.0164790.ref055]\]. Ultra-poverty and food insecurity also result in feelings of alienation \[e.g., shame) and deprivation (e.g., guilt), and alter household cohesion, leading to family disputes and difficulties keeping children at home \[[@pone.0164790.ref099]\].

The study has a number of limitations. The study did not utilize a representative sample, interviewed only one child per household who currently resides with their family, and does not include children who are already married or migrated for work. The follow-up data from this study will provide estimates of child marriage and family separation due to work. The study is also limited to currently married females and their children, and its findings may not be generalizable to children growing up without one or both parents or mothers caring for their children without the support of their spouses. Although we used a wide range of adverse childhood experiences to identify the latent classes, these are not the only life stressors and types of maltreatment that children could experience in this context. Latent class analysis is sensitive to indicators that are included and it is possible that including other adverse experiences could show slightly different results. We tested multiple models, although results differed slightly based on the adverse experiences included, the general patterns presented here remained consistent. Finally, the causal nature of the relationships as well as meditating pathways linking childhood psychopathology and adverse childhood experiences should be further examined in longitudinal studies. Positive associations between trauma symptoms and polygamous family structure should not be interpreted causally and should be further explored.

Conclusions {#sec028}
===========

This study is one of the first studies to explore childhood adverse experiences and its relationships with child psychopathology within the context of Burkina Faso. The findings offer insight into the range of unique adverse experiences faced by children living in ultra-poverty in Francophone West Africa. The study findings suggest that violence in the family is highly prevalent and is strongly associated with negative outcomes for children, but children's exposure to maltreatment does not exclusively depend on the family poverty level. The study provides initial evidence of the mental health needs of this population and help us better understand how to target the limited mental health promotion and prevention resources. It calls attention to the need for further research to develop integrated economic and mental health interventions for low-income countries that could reduce the burden of socio-economic inequalities on families and prevent children from being exposed to traumatic events detrimental to their development and emotional well-being.
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